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CENTRAL FAX CENTER 

JUL 0 3 2006 

IN THE UNITED STATES PATENT AND TRA BFMARK OFFICE 

Applicants: James C. Anderson, et al. Examiner: Jason C Olson 

Serial No.: 10/719,515 Group Art Unit: 2627 

Filed: November 20, 2003 Docket No.: 200309574-1 

Title- Method a nd Apparatus for Storing Data on Magnetic Tape 0D 

^ ID 

CT 

DECLARATION UNDER 37 CFR 6 1.131 ~ 

Commissioner for Patents < 
P.O. Box 1450 £ 
Alexandria, VA 223 13-1450 £ 

0 

r 

We, James C. Anderson, Martin J. Harper, Vernon L. Knowles, and Donald J. Fasen, fl 
declare as follows: 

T3 

1. We are the named co-inventors in the above-captioned patent application and 
of the subject matter described and claimed therein, 

2. The invention in the above-captioned patent application was conceived by 
James C. Anderson, Martin J. Harper, Vernon L. Knowles, and Donald J. Fasen, 
collaborating as co-inventors. 

3. The invention described and claimed in the above-captioned US patent 
application was actually reduced to practice in the United States by James C. Anderson, 
Martin J. Harper, Vernon L. Knowles, and Donald J. Fasen prior to September 12, 2003, 
the effective date of USPN 2005/0057843 (Egan). 

4. Exhibit I, attached hereto, is a redacted copy of the invention disclosure for 
above-captioned US patent application. The invention disclosure was signed by James C. 
Anderson, Martin J. Harper, Vernon L. Knowles, and Donald J. Fasen in January 2003 
prior to September 12, 2003, the effective date of USPN 2005/0057843 (Egan). 



PACE 14/20 * RCVD AT 7/3/2009 1:12:31 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/6 " DN1S:2738300 - CSID:936 372 3075 ■ DURATION (mm-ss):08-08 



Jul 03 06 12: 15p 



Calvin Mckerlea 



936-372-3075 



p. 15 



Application No. 1 1/253,233 
Declaration under 37 C PR 1.131 



RECEiVED 

CENTRAL FAX CENTER 

JUL 0 3 2006 



5. Exhibit 1, attached hereto, also includes a report entitled investigating the 
Benefits of an Acceleroraeter in Gen3." This report was attached to the original invention 
disclosure and shows that the invention and claimed subject matter were actually reduced 
to practice in ihe United States prior to September 12, 2003, the effective date of USPN 
2005/0057843 (Egan). Accordingly, Exhibit 1 shows that the structure described and 
claimed in the above-captioned patent application was reduced to practice prior to the 
effective date of September 12, 2003 of Egan. 

We declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful, false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code, and that such willful, false statements may jeopardize the 
validity of the application or an patent issuing thereon. 




James C. Anderson 





Martin J. Harper 






Vernon L. Knowles 




Donald J- Fasen 




2 
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INVENTION DISCLOSURE 
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PAGE ONE OF y_ 
ATTORNEY 



Instructions: The information contained in this document is COMPANY CONFIDENTIAL and way not be disclosed to others without prior 
authorization. Submit this disclosure to the HP Legal Department as soon as possible. No patent protection is possible until a patent application ts 
authori zed, prepared, and submitted to the Government. . — 



Descriptive Title of Invention: 

Tape drive Head Positioning Servo System With Accelerometer Input for Improved Shock and Vibration Performance 



Name of Project: UJtrium Linear Tape Drive 



Product Name or Number 



Was a description ol the invention published, or are you planning to publish? II so. the dale(s) 3nd publications): 
No 

Was a product including the invention announced, offered lor sale. sold, or is such activity proposed? If so. the date(s) and locations): 
No 

Was the invention disclosed to anyone outside of HP. or will such disclosure occur? If so. the date(s) and name{s): 
Yes. Jabil Vienna. They do the mechanism design and manufacturing. 

It. my of me above situations wHi cco.t within 3 months, call your IP attorney * toe leta' Qep<vtmen} now at ) -657-2542 c r-i 1S-8$7-2$*2 



Was the invention described in a lab book or other record'' M so. please identify (lab book #. etc.) 
* Sts; k fy//<jl£ hoi- hp. co^/"Jyj kjpos ishocU^lf shock ~s/ij>. Jf£»* / 



Was the invention built or tested? II so. the date: 



Was this invention made under a government contract? If so. the agency and contract number: 
No 



Description of Invention: Ptease preserve all records of the invention and attach additional pages (or tf?e fallowing. Each additional page should 
be signed and dated by the inventor(s) and wtness(es). 

A. Prior solutions and their disadvantages (if available, attach copies of product literature, technical anicles. patents, eic). 

B. Problems solved by the invention. 

C. Advantages of the invention over what has been done before. £ " V F ■ ' 

D. Description of the construction and operation of the invention (include appropriate schematic, block, & timing diagrams; drivings; samples; 
graphs: tlowcharts; computer listings: test results: etc.) ^ ^ ? 7 fftflg 



Signature of Inventor(s): Pursuant to my (our) employment agreement I (we) submil this disclosure on this dale: [ 21 C$ I- 

f BOISE i.tfGAL 



91965 



janiesC *r&,^> G*T ( ~.S***^ 39 6-4225 477 CPBRdO 



Employee No. Name . , : SSflnahije tl Telnat Maifstop Entiiy & Lab Nam* 
*3^62 Martin j. h^-, '! j Q fh^ J- '^'V V ^ T 396-2785 477 L^l 



employee No. Name ^ Signature Tetnei Maifetop Entily S Lab Name 
Vernon LKnowteS L/<^. U^~^ ^6*— 336-2452 477 CPBftSO 



Empb/^ No Name Signals " elnet Maibwp =nWy 4 Lat> Name 

y\ at 2S_ _ Donah] J. F jsun cr?~<z£cl f r/ ^^/^Ot^r\ 396-3299 400 PS S 0 

iture Telnet Matetop EniJy & Lab Name 



Emp.v>yee No Name 



Qf wore than tow inventors '.ntfucte aornhnji information cn waiter cccv of this form ant attach to Itvs dftcumcn.'j 



Form 3.1 IDFDOC.DOC Pev. 6.-26-S7 
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PAGE . 




Signature of Witness(es): {Please ny to obtain the signature of the person,*; :o whcm invention was ftrstdisc^od.} ^ 
ThP invention was first explained to. and understood pv. me (us) on this date: [ Jjjjx ? ? t > — 


) 






Full Name j^naUire ^ 




Date ot bignaiure 


Full Name S®** 1 * ... 

L^< - (2 t'/u.,t £ >^ ^ C ' — f 




Date gI Statute 


Inventor & Home Address Information: (if owe man four inventors, include ad& mfomnhw on a copy of this to/m & attach to tots document) 


Inventor s FuU Name 
James CWord Anderson 


Street 

1104 W. Ne*fieldDr 








Citv 
Eagle 


Slat? 
lea ho 




Zip 
$3616 


Do you nave a Resident P.O. Address* P.O. BOX City State 
No 


Greeted as tnickname. middle name, etc.) C,ti ^! ,lip 

Jim — 1 


Inventor's Full Name 


Sire*! 

I u/ P^nrmrmtnl Drive 


dry 

Baise , . _ 


State 

!0 




Zp 


Do yc-u nave a Residential P.O. Address? P.O. 30X 


State 




2tp 


Greeisd as intckname. middle name. etcJ Caaonship 

Martin Br:Ush ~ 


Inventor's Full Name 

Vernon L. Knowies — ■ ■ 


Street 

*;fifi? M Ptumereek Ava - . . . 


Crty 


Stale 
ID 




Zip 
d37!3 


Do yuu ha** a Residential P.O. Address? P.O.BOX City 

Wn 


State 




2* 


Greeted as (nickname, mddte name, etc) Citizenship 

Vein . _ ^ 1 


:nvemor s Full Name 

□ona-dJ.Fasen 


Suae; 

T21 29 W. Musket . — — - — - — — 


City 

Boise — 


Slate 
ID 




*P 

83713 


Do ycii ftave i Residential P.O . Address? P. 0. BOX CHy 

Wr, ' 


Slate 




Zip 


Gre eted as (nickname. m«Jtt'e name. etc. ) Citizenship 

Ocr. _ _ ' 



Formal IDFDOC.DOC Rev.6-26.-97 
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Tape Drive Head Positioning Servo System With Accelerometer 
Input for Improved Shock & Vibration Performance 

Tape drives will continue to evolve ami store more user duct on each cartridge. This will require increased 
track and linear hit densities. As the track spacing gets narrower it becomes more difficult to position tlv 
read/write heads over the data tracks within the accuracy required especially with external shock and 
vibration shaking the product. This invention describes using an accelerometer mounted in the tape drive 
to measure I he external disturbance and Teed ihat signal into the head positioning servo system. This signal 
can be used to control electrical current into the head positioning voice coil motor to move the head and 
follow the effects of external vibration. With this invention, the error in positioning the head to the tape 
track center due u» external vibration can be virtually eliminated. (See the attached report hy Martin 
Harper) 

To get the best feedback from the accelerometer it should be located as close to the read/write head as 
possible since it is the magnitude ol the external disturbance at the head that needs to be compensated lor. 
It also must measure acceleration in the same axis as the head positioning actuator moves since this is the 
direction the head becomes oil of tape track center. Since all of the HP Ullrium products use a common 
head positioning actuator ii is desirable to build die nceelctomcicr into the actuator so that it can easily be 
added to all drive platforms and be in close proximity of tire head. One way to accomplish this is to place 
the ncccleromcier and accompanying electronics on die variable inductance iVI) pea, which is located on 
the actuator. 

Fur the accelerometer enhanced servo system to work properly the tape drive should have an isolation 
mouiiling system to remove the higher frequency components of vibration from reaching the chassis. 
Typically the resonant frequency of the chassis on die isolation mounts is St) to 200 H/.. This isolation 
mounting system usually consists of rubber grummets thai isolate the drive chassis from the mounting 
points. Don Pascn did testing several years ueo on an accelerometer enhanced servo system on the Einstein 
drive that did not have isolation mounts. This system did not work well because external vibrations in 3IK1 
to 500 if/ frequency range excited bending modes of the chassis. Because of these bending modes the 
eleromeicr did not accurately measure the difference in acceleration between the head and the tape. 



ucceii 



Inventors: £*»**s£4 ( i^r^T****- / '» /. 



Witnesses: 



/ -S 
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Investigating the Benefit of an Aecctcromcicr in Gcn3 



Page I of 4 



Investigating the Benefit of an Accelerometer in Gen3 



Itepnrt l>>: Martin Harpi*i 



Using a laboratory grnde accelerometer with h»nd buill additional circuitry and manual calibration, a Furaday drive with ibe 
Faraday MR compensator design passed with margin the roadmup Gen 4 track pilch <IU24 tracks) offlrack limit specification 
whilst being subjected to OJg 5 - 500Hz random vibration. 



These are the results or the initial investigation into Ihr potential benefits (if any) or using un aceclero meter as part of the head 
position servo tracking control loop. The set up consisted or a laboratory accelerometer and churge amp with output from the 
charge amp scaled to IV per G. The output was fed through a potentiometer ror signal level matching then into a low pass filter 
with a cutolTor lOKHz as there were some issues with a pure tone appearing from the accelerometer at around 36Kllz.Thc output 
or the filter was then red directlv into TFin on the snappy allowing the use or the built in coupling capacitor and input resistance to 
the summing node in the servo loop. These form a high pass filler stage with a culin of around lOllz. A representation of the circuit 
Is shown below. 




J 



In all these tests, Faraday drive W330013I2 was used in normal orientation unless otherwise stated. The Random vibration S - 
SOOHz transfer function measurements were taken at various levels noted with the results. The method of calibration was to 
determine the resonant frequency or the shock mounts from the random transfer function without the accelcrumeier, around 
160Hz. The table was then set to dwell at this frequency so PKS could be monitored us the accelerometer feedback was fed Into the 
loop. The feedback signal level was adjusted using the potentiometer until the sine wave present in PES was at a minimum. When 
set, a repeal measurements of random vibration, 5 - SUuil* at various levels were done to determine the effect. PesScans were also 
done to note any change in the number of events and PES sigma values. All the results arc shown below; 





rilKAC:\d3ta\icmp\<3eri^htm -* ^ 



IIO0CUU2 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ Image cut off at top, bottom or sides 

□ faded text or drawing 
3-blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



